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SYSTEM FOR TRANSPORTING GROSSLY
ASYMMETRICAL OBJECTS SUCH AS A
CLUSTER OF GRAPES OR OTHER FRUIT
THROUGH A PNEUMAITIC TUBLE

This application claims prionty from U.S. provisional
patent application Ser. No. 61/085,271 filed Jul. 31, 2008

entitled “Device and Means to Transport Grossly Asymmetri-
cal Objects Such as a Cluster of Grapes through a Pneumatic
Tube” which 1s 1incorporated herein 1n 1ts entirety by refer-
ence.

BACKGROUND OF THE INVENTION

Even though agricultural harvesting has been automated in
many cases, the picking of objects such as wine grapes 1n a
vineyard 1s still very often a manual operation. Handpicked
grape clusters are placed by the worker into relatively small
boxes termed lugs. When a lug 1s filled, 1t 1s carried to a
location 1n the field row where each grape cluster 1s placed
into a fenestrated plastic bag. The filled bags are then loaded
into boxes for transport to storage or the marketplace. Gen-
erally, similar manual systems are used to harvest and collect
strawberries, cherries, and other fruits and agricultural pro-
duce. Indeed, generally similar manual systems are used to
collect and transport a wide variety of agricultural and indus-
trial objects.

Fenestrated bags for handling and storing grapes, cherries,

strawberries and other fruits, produce items and other objects
are disclosed 1n U.S. Pat. No. 6,045,838. Fresh produce bags

and lugs are disclosed 1n U.S. Pat. Nos. 5,458,899 and 5,919,
504. Other thin flexible plastic bags are commonly provided,
free of charge, 1n the produce sections of many retail grocery
stores. Currently such bags are produced from various known
plastics such as polypropylenes or mixtures of polyethylenes.
If desired, slits or small holes, termed micropores, can be
formed 1n the bag sides to permait sulfur dioxide or other gases
to be introduced 1nto the bag interiors to preserve grape fresh-
ness while minimizing water loss from the grapes. These
preservative gases gradually escape through the bag fenestra-
tions over a period of time (usually hours or days) and are
replaced by ambient atr.

When a grossly irregularly shaped object such as a cluster
of grapes or cherries 1s presented to the open end of a pneu-
matic tube, 1t does not necessarily advance down the pneu-
matic tube due to the fact that an incomplete and relatively
ineffective air seal 1s present between the interior of the tube
or tube batlles and the object. The object’s irregular shape
allows for the passage of air between the object and the
interior of the tube or, 1n the case of a grape cluster, through
the air gaps between individual grapes. Because there 1s little
or no air pressure differential across the grape cluster or other
irregularly shaped object to be transported, the small suction
force acting on the object 1s insuificient to cause the object to
move down the tube 1n a positive and regular manner. The
objects to be transported can be fruits such as grapes, straw-
berries, raspberries, blueberries, or cherries; or other agricul-
tural or nonagricultural objects can be enclosed within the
bags.

SUMMARY OF THE INVENTION

However, field experimentation has shown that 1f a grossly
irregularly shaped object—1or example, a grape cluster—is
placed 1nto a bag made of thin plastic or other suitable mate-
rial which 1s then sealed, that package containing the objects
and some air, or other gas, can be reliably transported down a
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pneumatic tube. More specifically, the sealed bag can be
presented to the pneumatic tube so that an air seal 1s created
between the exterior of the bag and the interior of the pneu-
matic tube or its baflles. Under these conditions, the bag
containing the object will be rapidly advanced down the
pneumatic tube without damage to the contained object.

In a preferred embodiment of the invention, the bag1s made
of a matenial pierced by micropores or other fenestrations
allowing 1t to “breath” but in the short run allowing 1t to
contain most of the trapped gas for a few seconds to minutes
or more. These preferred bags can be used to move fruit,
vegetables or other objects through the pneumatic tube to a
desired location, and they have the ventilating advantages
which permit the reduction of fungal growth on the contained
object as 1n the case of some fruits and vegetables. In some
embodiments of the invention, the small size of the bag side-
wall fenestrations permit the bags to be at least temporarily
retain air trapped within the bags. The bags will retain the air
and their inflated shape for the time required (a matter of
seconds) to travel along a pneumatic transport tube. Addition-
ally, 11 the bag containing the object 1s decelerated by water at
the outlet from the pneumatic tube, 1t will float, making
extraction from the water bath easier while keeping the con-
tained object(s) dry.

OBJECTS OF THE INVENTION

It 1s an object of this mvention to transport objects having
orossly irregular shapes such as picked cherry or grape clus-
ters from various picking sites to a central collection point.
This can be accomplished via a pneumatic tube transport
system of the type disclosed and claimed 1n co-pending U.S.
utility patent application Ser. No. 12/055,209 entitled “Trans-
port System for Fruit and Like Objects” and co-pending U.S.
utility patent application Ser. No. 12/371,446 entitled
“Mobile System For Improving the Picking and Preliminary
Processing Of Apples, Citrus, Stone Fruit and Like Objects.”
These applications and the patents maturing from them are
hereby incorporated by reference.

It 1s another object of this mmvention to maximize labor
cifectiveness while minimizing labor costs 1n the harvesting
of discrete-object crops such as grapes, cherries, strawberries,
and/or the handling of other agricultural and nonagricultural
objects.

Other objects and advantages of the invention will become
apparent upon reading the following detailed description and
upon reference to the drawings. Throughout the drawings,
like reference numerals refer to like parts.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a somewhat schematic elevational drawing of
exemplary grape clusters being harvested and transported
using the novel mvention.

FIG. 2 1s a side elevational view 1n partial section showing,
the transport of picked and bagged grape clusters being trans-
ported through a pneumatic tube.

FIG. 3 1s a sectional view similar to FIG. 2 showing the
picked and bagged grape clusters being transported through a
pneumatic tube.

FIG. 4 15 a sectional view 1s similar to FIG. 3 but showing
the bagged grape clusters being transported through a pneu-
matic tube, the tube having an interior construction somewhat
different from that of the tube shown 1n FIG. 3.

FIG. 5 1s a sectional view similar to FIGS. 3 and 4 but
showing the bagged grape clusters being transported through
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a pneumatic tube, the tube having an interior construction and
arrangement different from that of the tubes shown 1n FIGS.
3 and 4.

FIG. 6 1s a sectional view similar to FIGS. 3 and 4 but
showing a bagged grape cluster being transported through a
pneumatic tube having no batiles.

DETAILED DESCRIPTION

While the invention will be described 1n connection with a
preferred embodiment, 1t will be understood that 1t 1s not
intended to limit the mvention to that embodiment. On the
contrary, 1t 1s intended to cover all alternatives, modifications
and equivalents as may be included within the spirit and scope
of the imvention as defined by the appended claims.

Turning first to FIG. 1, there 1s shown a picker P who 1s
harvesting, for example, fruits F such as ripe grape clusters in
a vineyard. In accordance with one aspect ol the invention, the
picker P places the grape cluster F 1n a fenestrated bag 12. IT
desired, he can slightly inflate the bag 12 by any convenient
and known means. He then seals the bag, and then drops the
sealed bag 12 into the inlet 14 of a pneumatic transport tube
16. A downstream vacuum generator 18 draws the slightly
inflated bag 12 from the 1nlet 14 to a discharge end 20, where
the bagged grape clusters are discharged through a decelera-
tor 22 1nto a collection bin 24. I the bag containing the object
1s decelerated by water at the outlet of the pneumatic tube, 1t
will float, making extraction from the water bath easier while
keeping the contained object dry. As indicated above, when
the bin 24 1s filled, 1t 1s then transported to storage or the
marketplace in known manner.

As indicated above, these bags 12 can be fenestrated, and
they can be si1zed and shaped so that, when they are filled and
then sealed, they assume a size and shape which will engage
the interior surfaces of the pneumatic transport tube, or the
baftles mounted inside the tube 1 the tube 1s so Conﬁgured as
suggested particularly 1n FIGS. 2-5. Field experimentation
has shown that these bags 12 will maintain their general
volume and integrity during the relatively short period of time
(usually a matter of seconds) required to transport the sealed
bag 12 and the enclosed grape cluster F or other objects from
the tube 1nlet 14 to the tube discharge end 20. Alternatively,
the bags could be fenestrated by known means after transport
has been completed.

Various embodiments of the transport tube 16 are shown in
FIGS. 2-6. In accordance with one aspect of the invention, the
tube 16 1s provided with a series of toroidal battles 26. These
battles 26 are formed of suitably resilient material, and are
s1zed and shaped so as to engage, deform, and then release the
inflated bags 12. The travel motion T of these bags and the
enclosed grape clusters F 1s caused by the air pressure differ-
ential created across the bailles 26 and engaged bags 12. That
air pressure differential 1s caused by the vacuum generator 18,
or by an upstream end pressure generator.

As indicated especially in FIGS. 2, 3 and 4, the battles 26
are spaced apart within the tube 16 by a distance D such that,
as the bag 12 separates from a relatively upstream battle 26, 1t
almost immediately engages the adjacent relatively down-
stream battle. In this way, an air pressure differential 1s almost
continuously created across and around the outside of the bag
12, thus promoting continuous and relatively rapid travel of

the bag 12 down the entire length of the tube 16.

As suggested 1n FIG. 4, 1 desired, cushioning material 30
can be provided to line the interior surface of the tube 16 so as
to 1nhibit bruising of the grapes or other fruit matenal F
enclosed within the bag 12. This soft resilient material and the
orientation of the baitle will direct the bag and object to the
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next batile and will inhibit the object from impinging the tube
wall. This liner material 30 can, 1f desired, be flexible and
inflatable so as to enhance the resilient effect of the liner 30.

As suggested particularly 1n FIG. 5, compound battles 36
can be provided. These baflles 36 can comprise relatively
planar toroidal members 26, to which are attached flexible
conical elements 38 which are sized and shaped to collec-
tively continuously engage the bag 12 during its passage
between adjacent bailles 26. The traveling bag 12 thus expe-
riences almost continuous air pressure differential as 1t
progresses along the tube 16.

Batile mounts 40 of any convenient type are provided. The
baitles and their openings can have any combination of
shapes, including elliptical, oval, slit, square with rounded
corners, or triangular with rounded corners.

In accordance with the embodiment of the invention shown
in FIG. 6, the bags 12 can be sized so as to provide a relatively
cifective sealing fit against the inner surface of the tube 16
itself. In this embodiment, the tube 16 1s not provided with
any baiftles. Continuous air pressure differential across the
traveling bags 12 can be provided by the vacuum generator 18
at the tube discharge 20 end, or by other known pressure or
vacuum generators.

The invention claimed 1s:

1. A pneumatic tube transport system for transporting at
least one object having a grossly irregular shape comprising:

a pneumatic tube system comprising a pneumatic tube
having a plurality of toroidal batiles mounted at spaced
apart intervals within the tube, and a vacuum generator
functionally connected to a downstream end of the pneu-
matic tube;

at least one flexible, sealable bag constituting a carrier and
adapted to contain a gas and said at least one object, 1n
one-to-one correspondence with said at least one object
or with a plurality of said at least one object;

said 1ntervals being constant and of a spacing such that the
system 1S conﬁgured and operable to engage the batiles
within the tube 1n sequential order with a momentary
sealing effect as said at least one bag and the contained
said at least one object moves along the pneumatic tube
so as to transport said at least one object.

2. A pneumatic tube transporting system according to
claim 1 further including a pressure generator functionally
connected to an upstream end of the pneumatic tube.

3. A method of moving at least one object having a grossly
irregular shape along the pneumatic tube comprising the steps
of,

providing a pneumatic tube system comprising;

a pneumatic tube having a plurality of toroidal batiles

mounted at spaced apart intervals within the tube, and a

vacuum generator functionally connected to a down-
stream end of the pneumatic tube;

at least one flexible, sealable bag constituting a carrier and
adapted to contain a gas and said at least one object, 1n
one-to-one correspondence with said at least one object
or with a plurality of said at least one object;

said intervals being constant and of a spacing such that the
system 1S conﬁgured and operable to engage the baftiles
within the tube in sequential order with a momentary
sealing eflect as said at least one bag and the contained
said at least one object moves along the pneumatic tube
so as to transport said at least one object;

enclosing said at least one object 1n said at least one tlex-
ible, sealable bag, sealing said at least one bag so that
said at least one bag contains a gas and said at least one
object, 1n one-to-one correspondence with said at least
one object or with a plurality of said at least one object,
and
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introducing said at least one bag and the contained said at 5. A method according to claim 3 further including the step
least one object and gas to the upstream end of the of inflating the bag with a gas to a pressure slightly above
pneumatic tube. ambient pressure.

4. A method according to claim 3 further including the step
of permitting gas outside the bag to enter into the bag through 5
bag fenestrations. S I
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